
RAM disks: not quite the best of both worlds 


S ince version 3.2, DOS has included a special driver, 

I RAMDRTVE.SYS, that allows you to create a RAM 
disk, or "virtual disk," in your computer's random 
access memory (RAM). Many DOS users shy away from 
this capability, and even experts disagree over how best 
to use RAM disks. 

Over the years. Inside DOS subscribers have asked 
us a number of questions about RAM disks. In this 
article, we'll attempt to answer those questions. We'll 
look at both the advantages and disadvantages of using a 
RAM disk. Then, we'll show you how to create your 
own RAM disk. A related article on page 6, "Placing 
Temporary Files on a RAM Disk Can Speed Up Some 
Applications," shows you one of the best uses for a RAM 
disk. Let's get started by defining a RAM disk and 
looking at some ways to use one. 

RAM disk basics 

As its name implies, a RAM disk is a portion of random 
access memory that you set aside to act as a disk drive. 
You tell DOS to create a RAM disk by placing a DEVICE 
command in your CONFIG.SYS file. (We'U explain more 
about this command later.) DOS will assign the RAM 
disk the next highest drive letter. For example, if you 
have one hard disk drive named C:, your RAM disk will 
become the D: drive. 

In effect, a RAM disk combines the speed of RAM 
with the file-management features of a hard disk. Since a 
RAM disk provides an electronic, rather than a mechani¬ 
cal, storage area, it can access information much faster 
than a hard disk (10 to 50 times faster, by some esti¬ 
mates). Because of this ability, a RAM disk can signifi¬ 
cantly cut the time it takes your computer to do some 
disk-intensive tasks. And, like a hard disk, it allows you 
to create directories and store files—^but only temporarily. 
When you reboot or turn off your PC—or when the 
power fails—all the information stored in your RAM 
disk will disappear. 

Besides their temporary nature, RAM disks have 
another significant drawback: They use a portion of the 
random access memory that programs need in order to 
run properly. If you have only 1 Mb of RAM, you'll 
probably find that your apphcations won't run properly 
when you try to use a RAM disk. However, if you have 2 


Mb of memory or more, you might find that a RAM disk 
boosts your system's performance. 

Uses for a RAM disk 

RAM disks are an undeniably controversial topic among 
DOS users. Some contend that using at least one RAM 
disk is essential to getting the best performance out of 
your PC. Others find that the memory a RAM disk 
requires leaves too little for the other applications the 
user needs. To make matters more confusing, your 
hardware and software will determine how effective a 
RAM disk is, or if it will work for you at all. With these 
caveats in mind, let's look at some uses for RAM disks. 

Some DOS users place frequently accessed files on a 
RAM disk. These files might include database files, spell¬ 
checkers or dictionary files, even large document and 
spreadsheet files that you need to edit. However, 
copying data files to a RAM disk has fallen out of favor 
in recent years. Since most applications are now able to 
load into RAM most or all of the file you want to edit, 
you probably wouldn't notice much of a speed increase 
by placing a data file on a RAM disk. More important, 
you risk losing any information you've entered into the 
file since you copied it to the RAM disk. For example, if 
you update a spreadsheet that you've copied to the 
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RAM disk, you'd have to copy it back to your hard disk 
drive before you turned off your PC or rebooted. Other¬ 
wise, you would lose all of the changes you made to 
your RAM disk copy. Similarly, if you add words to a 
dictionary placed on a RAM disk, you'll have to copy the 
updated dictionary back to your hard disk drive to save 
the new words. Unless you have a painfully slow hard 
disk drive, the risks of placing data files on a RAM disk 
outweigh the benefits. 

Of course, every rule has an exception: A relatively 
new use for RAM disks is to conserve power on battery- 
operated laptop computers. Reading from and writing to 
a mechanical disk drive require much more energy than 
reading from and writing to RAM. If you want to extend 
battery life and you have plenty of extended memory, 
you may want to try copying files you need to edit to a 
RAM disk. (Remember, you'll need to copy the files back 
to your hard disk before you turn off your laptop.) 

You also can place executable program files on a 
RAM disk, but tliis use has also diminished. The tech¬ 
nique allowed people with dual floppy disk systems to 
avoid switching diskettes whenever COS needed to 
access the program file. 

As you can see, using a RAM disk for files you need 
to preserve is a slightly dangerous proposition. But 
placing temporary files on a RAM disk is a relatively safe 


technique that can speed up your system. We describe 
tills use for a RAM disk in the article on page 6. 

RAM disks vs. disk caches 

Since RAM disks and disk caches both place information 
from the disk into memory, many people wonder which 
device is more effective. In general, disk caches are more 
versatile and easier to use than RAM disks. You can 
install a disk cache, such as DOS' SMARTDRV.SYS, 
simply by placing a DEVICE statement in your 
CONEIG.SYS file. But if you're using a RAM disk, the 
DEVICE statement is only a first step. You then must 
copy files to the RAM disk for it to be useful. If you 
change files on the RAM disk, you also must copy the 
files back to the hard disk. 

Disk caches also are "smarter" than RAM disks. 
Caches track the information accessed from the disk, 
and place into RAM the information you're most likely 
to ask for. With a RAM disk, you have to make those 
decisions. 

Creating a RAM disk 

Now, after considering the advantages and disadvan¬ 
tages of RAM disks, you might be ready to try creating 
one. You do so by installing a special device driver. 
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RAMDRIVE.SYS, through your CONFIG.SYS file. (This 
file is called VDISK.SYS in some brands of PC-DOS.) 

DOS then will create the RAM disk when you boot up 
and assign it the next available driver letter automatically. 
For example, if you have one disk drive named C: on 
your system, DOS will name the RAM disk you create 
D:. (In unusual circumstances, you may need to add an 
additional command to your CONFIG.SYS file so that 
DOS can recognize the RAM disk. The article "A Note on 
LASTDRTVE" on page 4 explains this situation.) Once 
you've created the RAM disk, you can create directories 
on it, copy files to or from it, and even run CFIKDSK on it. 

You can add the RAMDRIVE command to your 
CONFIG.SYS using the DOS Editor or any word 
processor that allows you to create ASCII (text-only) 
files. You'll want to place the statement that creates the 
RAM disk after any statements you might use to 
manage extended or expanded memory. To be safe, 
you can simply place the RAMDRIVE statement at the 
end of your CONFIG.SYS file. The basic form of the 
statement is 

device=c: \dos\ram(jri ve.sys 

This statement creates a RAM disk m conventional 
memory. By default, the RAM disk is 64 Kb, divided into 
sectors of 512 bytes each, and can hold 64 file entries. If 
you'd like, you can adjust these values by adding 
optional information to the statement that installs the 
RAM drive. You place the additional information in the 
order shown below: 

device=c:\dos\ramdrive.sys [disksize] [ sectorsize] [entries] 

At first glance, these specifications might seem confus¬ 
ing. Let's take a close look at what these specifications 
mean and how you decide on setting them. 

Disksize, as you'd expect, is the size (in kilobytes) 
of the RAM disk itself. If you have only conventional 
memory, you won't be able to create a very large RAM 
disk. The default size of 64 Kb may be the upper limit 
for your RAM disk. But, if you have more than 1 Mb of 
memory, you can create a larger RAM disk. Theoreti¬ 
cally, you can specify any size from 16 to 32767 Kb— 
as long as you have enough RAM. (If you're using 
HIMEM.SYS, the limit is 16 Kb.) For example, you can 
create a 128 Kb RAM disk in conventional memory with 
the following statement: 

device=c:\dos\ramdrive.sys 128 

(As you'll see in a moment, you may be able to create a 
larger RAM disk within extended or expanded memory.) 

Sectorsize tells DOS how to allocate the space in the 
RAM disk. If you plan to place just a few large files on 
the RAM disk, you'd theoretically be better off with the 
larger sectors provided by the default of 512 bytes. In 


fact, Microsoft recommends that you accept the default 
sector size in almost all circumstances. Flowever, if you 
plan to place a lot of small files on the RAM disk, you 
might opt for a sector size of 128 bytes—the smallest 
sector size available from RAMDRIVE.SYS. Or, you can 
compromise by selecting a medium setting of 256 bytes. 

If you want to select either 128 or 256 bytes for the sector 
size, you must first specify the size of the RAM disk, 
even if it's the default size of 64 Kb. For example, you can 
create a 64 Kb RAM disk with 128-byte sectors by plac¬ 
ing the following command in your CONFIG.SYS file: 

device=c:\dos\ramdrive.sys 64 128 

Entries is the maximum number of directory entries 
you can create on the root directory of the RAM disk. 
Each directory or file you create is one directory entry, 
and the volume label of the RAM disk drive uses one 
more directory entry. (DOS requires 32 bytes for each 
directory entry.) The default setting for entries is 64, but 
you can choose any number from 2 to 1024, although 
RAMDRIVE.SYS may round up the number in order to 
make the best use of the sector size you've chosen. When 
you expect to place a lot of files on the RAM disk, you 
may want to specify a number larger than the default of 
64. On the other hand, you can save a httle space by 
choosing a lower number for entries —if you're sure you 
won't need to place a lot of files in your RAM disk. For 
example, suppose you want to place only a 122 Kb spell¬ 
checker on the RAM disk. First, you'll need to choose a 
size slightly larger than the spell-checker file. Then, you 
can choose a large sector size (since you're only copying 
one large file to the RAM disk) and an entries setting of 2: 

device=c:\dos\ramdrive.sys 128 512 2 

When you reboot after making this change, you'll see a 
message from RAMDRIVE.SYS telling you that the 
number of directory entries is 16. Since DOS has to use 
512 bytes in a sector, it figures it can use the whole sector 
for directory entries. At 32 bytes each, that means it can 
fit 16 entries in the sector. Although you can save a little 
space in the RAM disk by choosing a lower number, 
you'll have to choose a larger value for entries if you 
want to use the RAM disk for more than 64 files. 

Creating a RAM disk in extended 
or expanded memory 

As we mentioned earlier, you'll need either extended or 
expanded memory to create a very large RAM disk. In 
theory, you could create a RAM disk that used all but 64 
Kb of your available memory. In practice, however, 
you'd probably receive a lot of Insufficient memory errors 
if you tried to create a RAM disk that consumed even 25 
percent of your available memory (or, very rouglily, 128 
Kb from a PC with 640 Kb of conventional memory). 
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If you have extended or expanded memory, you'll 
be able to create the RAM disk there, saving your con¬ 
ventional memory for running programs. (If you want to 
create the RAM disk in extended or expanded memory, 
you must place the RAMDRIVE statement after the 
statements installing your memory managers, such as 
HIMEM.SYS and EMM386.EXE.) You use the disksize, 
sectorsize, and entries settings as we described earlier. 
Tlien, to specify that DOS create the RAM disk in extended 
memory, you simply add the /E switch to the end of the 
RAMDRIVE statement. 

For example, suppose you want to create a 1024 Kb 
(or 1 Mb) RAM disk in extended memory, and you want 
to use the default values of 512 bytes for the sector size 
and 64 for the maximum number of file entries. You can 
create this RAM disk by placing the following statement 
in your CONFIG.SYS file: 

device=c:\dos\ramdrive.sys 1024 /e 

You can use almost the same conunand to create a 
similar RAM disk in expanded memory. However, 
instead of using the /E switch, you use the / A switch to 
specify expanded memory, as we've done below: 

device=c:\dos\ramdrive.sys 1024 /a 

Note, however, that RAM disks work faster in extended 
memory than in simulated expanded memory. Since DOS' 


EMM386.EXE driver simulates expanded memory, you'd 
be better off using the /E switch to specify extended 
memory (managed by HIMEM.SYS) for the RAM disk. 

Using the RAM disk 

Wlien you first boot up, your RAM disk contains notliing. 
Each time you start a session, you'll have to copy the files 
you want to work with onto the RAM disk. You'll also 
have to create any directories you need for the RAM disk. 

Fortunately, you use the same commands to copy 
files and make directories on the RAM disk as you 
would on a hard disk. For example, suppose you want 
to copy the BUDGET.XLS spreadsheet from your 
C:\EXCEL\DATA directory to the root directory of 
your RAM disk. To do this, you simply type 

C:\>copy c:\excel\data\budget.xls D: 

When you press [Enterl, DOS will copy the file. Re¬ 
member, when you start Excel, you'll have to specify 
that it load the copy of BUDGET.XLS on the D: drive. 

Saving files from the 
RAM disk 

As we said earlier, you must be careful when you place 
data files on the RAM disk because you almost always 
want to save any changes you've made. (Usually, 


A note on LASTDRTVE 


As we noted in the preceding article, "RAM Disks: 
jl\. not Quite the Best of Both Worlds," DOS will 
assign the RAM disk the next available drive letter. 
However, you may wonder if you need to use the 
LASTDRIVE configuration command, which Van 
Wolverton discussed briefly in his November 1992 
column. As Van noted, the LASTDRIVE command 
specifies the highest drive letter DOS will recognize. 

Most DOS users won't need to use the 
LASTDRIVE command when they create a RAM 
disk. That's because the DOS 5 default setting for 
LASTDRIVE is always one drive higher than the last 
drive currently assigned. But if you use additional 
drives (such as CD-ROM drives) or use the SUBST 
command, you may need to use a LASTDRIVE 
command when you use a RAM disk. 

Even if you've partitioned your hard drive into 
several logical drives, DOS will still be able to create 
a RAM disk. (By the way, partitioning your hard 
drive is a very radical process, and it's usually done 


when you first set up your computer. You can't 
change your partitions without losing all of the data 
on your hard disk drive.) For example, suppose you 
partitioned your 60 Mb hard disk into three 20 Mb 
logical drives: C:, D:, and E:. In this situation, DOS 
would set the LASTDRIVE to F:, allowing you to 
create and use a RAM disk known as the F: drive. 

In our tests, DOS was even able to create two 
RAM disks. For example, suppose you have a single¬ 
partition C: drive and you place the following lines 
in your CONFIG.SYS file: 

device=c:\dos\ramdrive.sys 128 
device=c:\dos\ramdrive.sys 512 

When you reboot, DOS will create a 128 Kb RAM 
disk designated as D:, and a 512 Kb RAM disk 
designated as E:. After creating the D: RAM disk, 
DOS automatically sets the LASTDRIVE limit to E:, 
allowing it to create the second RAM disk. 
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program files don't have to be copied back to the hard 
disk, since you don't change them by running them from 
the RAM disk.) Because the RAM disk is obliterated 
when you reboot or turn off your PC, you'll need to copy 
any updated files back to a diskette or to the hard drive 
after you've finished editing them. Of course, you can do 
this manually by issuing the COPY command. 

Returning to our example, suppose you finish 
updating the copy of the BUDGET.XLS spreadsheet on 
your RAM disk (D:). After you quit Excel, you can copy 
the updated version of the file over the old version with 
the following command: 

C:\>copy d:\budget.xls c:\excel\data 

DOS will overwrite the old version of the file 
C:\EXCEL\DATA\BUDGET.XLS with the version on 
your RAM disk. Your updated file will be stored on 
your hard disk, so it's safe to turn off your PC. 

Note 

As we've said, the optimal settings for your RAM disk 
depend on both your hardware and the applications 
you're using. You may have to experiment with the 
configuration to find what works best for you. For 
example, if you receive Insufficient memory messages 
when you try to run an application in conventional 
memory, you should try reducing the amount of memory 


the RAM disk uses. On the other hand, you might run out 
of room on your RAM disk for the files you need. In that 
case, you can try enlarging the RAM disk by specifying a 
larger disk size. (Generally, only people who create the 
disk in extended or expanded memory have this luxury.) 

Conclusion 

While a RAM disk is not a magical solution for pokey 
applications, using a RAM disk can allow your PC to do 
some things more quickly. In this article, we've pre¬ 
sented the basics for creating and using a RAM disk. If 
you want to try using a RAM disk to improve your 
system's performance, you'll probably need to fine-tune 
the RAM disk's settings. 1 

The following articles discuss other aspects of your system's 
random access memory: 

"Understanding Your Computer's Memory” July 1992 

"Creating a Disk Cache with SMARTDrive Can Speed Up 
Your System” July 1992 

"The CONFIG.SYS File Helps You Get the Most from Your 
System” November 1992 

For information on ordering back issues, see the masthead on 
page 2. 


Setting LASTDRIVE 

As you can see, your system will normally handle RAM 
disks quite well by using DOS' default LASTDRIVE 
setting. However, adding a RAM disk can sometimes 
prevent DOS from recognizing another drive you've set 
up. In that case, changing your system's LASTDRIVE 
command will probably solve the problem. 

For example, adding a RAM disk will prevent DOS 
from recognizing "drives" you've set up with the SUBST 
command. As we explained in the article "Two Ways to 
Shorten Your Command Path," which appeared in the 
March 1992 issue ol Inside DOS, the SUBST command 
lets you assign a drive letter to a particular directory on 
your hard disk drive. After adding the RAMDRIVE 
statement to your CONFIG.SYS file, you may find that 
some of your SUBST commands no longer work. If this 
happens, simply add a LASTDRIVE statement to your 
CONFIG.SYS. You'll want to choose the highest drive 
letter you expect to use. Be sure to count: 

• each logical partition on your hard disk 

• each RAM disk you create 

• each SUBST command you want to use 


Suppose you have a single-partition C: drive and 
one RAM disk, known as the D: drive. Let's also 
suppose you want to use the following SUBST 
commands: 

C:\>subst e: c:\word 
C:\>subst f: c:\games 

In this situation, you'd need to add the following line to 
your CONnG.SYS file: 

lastdrive=f 

When you reboot, DOS will be able to create your RAM 
disk and make the substitutions you specified for the E: 
and F: drives. 

You also may need to increase your LASTDRIVE 
setting if you have a special device, such as a CD-ROM 
drive, that DOS assigns a drive letter. Simply add a 
LASTDRIVE command to your CONFIG.SYS file or - 
edit the one that's already there to reflect the highest 
drive letter you'll need to use. However, if your PC is on 
a network, consult your network administrator before 
changing the LASTDRIVE setting. 
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PERFORMANCE TIP 


Placing temporaiy files on a RAM disk can 
speed up some applications 


I n the accompanying article, ''RAM Disks: not Quite 
the Best of Both Worlds," we show you how to 
. create a RAM disk and consider the advantages and 
disadvantages of using one. In this article, we'll higlihght 
what many DOS experts call the best use of a RAM disk: 
holding temporary files. 

Many applications—including certain DOS com¬ 
mands and the DOS Shell—create temporary files. 
Usually, the command or program will create these 
temporary files on your hard disk drive, then delete 
them after the files have served their purpose. However, 
the hard disk drive may not be the most efficient location 
for temporary files. Programs can create, read, and delete 
files more quickly from a RAM disk than from a hard 
disk drive. With this in mind, we'll begin a brief review 
of temporary files. 

How programs use temporary 
files 

Temporary files sometimes provide a holding place for 
data as DOS or another program manipulates it. For 
example, when you pipe the output of one command 
into another, DOS creates a temporary version of the file 
you're processing. If you issue the command 

C:\DATA>type company.txt j sort 

DOS will need to create a temporary copy of the file 
COMPANY.TXT so it can sort the lines of the file into 
alphabetical order. 

Unless you tell it otherwise, DOS will create these 
temporary files in your C:\DOS directory. You won't 
see these files listed in the directory, however, because 
DOS deletes the temporary files as soon as it finishes 
using them. 

Usually, DOS and applications store temporary files 
in a particular directory on your hard disk drive. In fact, 
you can even tell DOS what directory to use for tem¬ 
porary files. You simply use the SET command with the 
TEMP environment variable. For example, some DOS 
users create a TEMP directory on their hard disk drive. 
Then, they specify this directory by placing the following 
line in their AUTOEXEC.BAT file: 

set temp=c:\temp 

When you type this line, be careful not to use any extra 
spaces. As you can see, we've left no spaces around the 
= sign. Also, be sure not to leave any extra spaces after 
specifying the directory. For example, we left no spaces 


after the p in c:\temp. Extra spaces in the SET com¬ 
mand can prevent some programs from locating 
the directory. 

Sending temporary files to a 
RAM disk 

If you've set up a RAM disk through your CONFIG.SYS 
file, you may be able to improve your system's perform¬ 
ance by telling DOS to send temporary files to the RAM 
disk, rather than to your hard disk, drive. Since tempo¬ 
rary files are almost always expendable, they are one of 
the least risky things to put on a RAM disk. Within 
applications, you can tell the print spooler to write the 
temporary files it creates to the RAM disk, and you'll 
probably notice a slight increase in printing speed when 
you use the spooler. 

You also can send any temporary files DOS creates 
to the RAM disk. For example, suppose you've created a 
RAM disk named D:. You can send temporary files to the 
root directory of the RAM disk with the following SET 
command: 

C:\>set temp=d:\ 

In fact, if you decide to use the command frequently, 
you should place the command set temp=d:\ in your 
AUTOEXEC.BAT file. 

If you use the RAM disk for other files, such as 
program or data files, you may prefer to keep temporary 
files in a separate directory on the RAM disk. Of course, 
you'll need to create the directory on the RAM disk each 
time you boot. For example, if you want to create a 
D:\TEMP file on your RAM disk, you'll need to add the 
following commands to your AUTOEXEC.BAT file: 

md d:\temp 
set temp=d:\temp 

An example 

Since DOS and applications delete temporary files as 
soon as they finish using them, you usually won't find 
temporary files on the RAM disk. However, you can see 
temporary files created by the DOS Shell if you use its 
Command Prompt option. Here's how the technique 
works. From the DOS prompt, type dosshell to start the 
Shell. Next, make sure task swapping is enabled. You 
can do this by selecting Enable Task Swapper from the 
Options menu. Then, select the Command Prompt 
option from the Main program group. The DOS Shell 
will exit to the DOS prompt. Now, issue the DIR 
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command to see what files are in the TEMP directory 
you specified. For example, if you set the TEMP 
directory as D:\, enter the command 

C:\>dir d : 

You should be able to see at least two files on the RAM 
disk. One will be named DOSSHELL.SWP, and the other 
will have the BAT extension. (We discussed these 
temporary batch files in the letter "Mysterious Batch 
Files," which appeared in the April 1992 issue oi Inside 
DOS.) For example, these are the files we found on our 
RAM disk when we applied the technique: 

5069D0SC BAT 8 09-25-92 10:18a 

DOSSHELL SWP 35389 09-25-92 10;18a 

Notes 

Your applications may generate error messages, such as 
Unable to print, if they run out of space for temporary 
files on the RAM disk. If you receive suspicious error 
messages, try increasing the size of your RAM disk (if 
you have extended or expanded memory) and increas¬ 
ing the number of entries, as we explained on page 3. If 
this doesn't work, you'll need to specify a TEMP direc¬ 
tory on the hard disk drive. 


Throughout this article, we've assumed that your 
applications use the TEMP environment variable to track 
where they should store temporary files. DOS itself uses 
the directory specified in the TEMP variable for its 
temporary files. Microsoft Windows, Lotus 1-2-3 for 
Windows, and WordPerfect are among the applications 
that also use this TEMP variable. However, some 
programs use an environment variable for temporary 
files named TMP instead of TEMP. Applications that use 
the TMP environment variable include Microsoft Word 
and Works and Borland's dBASE. 

Since many installation programs add a SET 
command to your AUTOEXEC.BAT file, you may be 
able to find out if you have a program that uses the TMP 
environment variable. You can do this by typing set and 
pressing [Enterl at the DOS prompt. DOS will display all 
of the settings stored in your environment. If you see a 
setting that begins with SET TMP=, you'll know that 
some program you've installed uses the TMP variable. 

If you have a program that uses the TMP environment 
variable and you want it to use the RAM disk for tempo¬ 
rary files, you can edit the AUTOEXEC.BAT file to set the 
TMP variable as a directory on your RAM disk, instead of a 
directory on your hard disk drive. For example, if you want 
to store temporary files on a RAM disk named D:, add the 
command set tmp=d:\ to your AUTOEXEC.BAT file. 1 


Initializing the PRINT command 

Contributing editor David Reid submitted this tip. 


I f you use the PRINT command to print files from the 
DOS prompt, you've probably faced this message: 

Name of list device [PRN]: 

DOS presents this message the first time you issue 
the PRINT command after turning on your PC or 
rebooting. Your response must teU DOS where to look 
for the printer. You can choose from the parallel ports 
LPTl and LPT2, or the serial ports COMl or COM2. 

You can avoid ever having to respond to this 
prompt again by adding a single command to your 
AUTOEXEC.BAT file. This command simply echoes 
the name of your print device into the PRINT command. 
Since this "initializes" the printer, the PRINT command 
won't prompt you for the setting later. 

For example, if your printer is attached to your 
computer's second parallel port (LPT2), place the 


following command in your AUTOEXEC.BAT file: 
echo lpt2 I print 

The first time you issue the PRINT command after 
rebooting, DOS will print the files you specify without 
pausing to ask the name of the device. 

Since most people use the first parallel port, LPTl, 
for their printer, DOS assumes that LPTl and PRN are 
the same until you tell it otherwise. That means you can 
use the command 

echo Ipti I print 

or the command 

echo prn I print 

to initialize a printer attached to LPTl. 
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SAFETY TIPS 


Boot diskettes: a review and a warning 




I n many issues of Inside DOS, we've encouraged you 
to create a boot diskette. If you're ever unable to 
boot your computer, a boot diskette will usually 
allow you to start DOS and begin troubleshooting the 
startup problem. As you may recall, you can create a 
boot diskette by placing a blank diskette in your A: drive 
and issuing the following command: 

C:\>format a: /s 

This command formats the diskette, then transfers two 
hidden system files and the COMMAND.COM file to 
the A: drive. As Van Wolverton explained in the article 
"Protecting Your Data and Equipment from Disaster," 
which appeared in the July 1992 issue, you can copy 
other files to the boot diskette to make it even more 
useful. However, simply having a diskette with the 
essential system files should enable you to access your 
PC again. 

Although we frequently mention that you should 
have a boot diskette ready for emergencies, some readers 
have requested more information on this important 
topic. In this article, we'll briefly review how to create 
and use a simple boot diskette. We'll also provide some 
tips for tracking down boot diskette problems. 

Boot camp 

Before you file away your boot diskette, it's a good idea 
to test it. Simply place the boot diskette in the A: drive 
of your PC, then press [Ctrl][Alt][Delete]. (This is known 
as a "warm boot" because you don't have to turn off 
your PC.) 

You should notice the A: drive hght is on longer 
than usual as the PC reads the system files from your 
boot diskette. After a few moments, the system should 
display an A> prompt. (Of course, if you've copied 
additional files to the diskette, you may have a more 
customized prompt.) 

Troubleshooting the boot diskette 

Generally, any diskette you format in your A: drive with 
the /S switch will be able to boot your PC. But what if 
your test of the boot diskette fails? Often, it's a problem 
with the diskette itself. Here are a few possible causes of 
boot diskette failure: 

• Leaving off the jS switch —If you leave off this switch, 
DOS won't transfer the system files your PC needs 
in order to boot. 

• Using a diskette of the wrong density —As we explained 

in the article "Choosing the Right Format Option for 


the Right Diskette," which appeared in the October 
1992 issue of Inside DOS, formatting a double¬ 
density diskette in a high-density drive leaves you 
with a diskette of dubious safety and usefulness. 

• Using a damaged diskette — Although this is rare, 
diskettes can be imperfect or damaged by 
magnetism, excessive heat, or pressure. 

All of these problems are fairly easy to remedy: Just get 
a new diskette of the proper density and re-issue the 
FORMAT command with the /S switch. But, very rarely, 
a PC won't boot from its A: drive because the diskette 
drive is not set up to be bootable. We discuss a possible 
solution to this problem in the letter "Some Zenith PCs 
May Not Have Bootable A: Drives" on page 12. 

Emergency procedures 

Suppose the day comes when your computer won't 
boot up. You see only a blank screen—not even a 
comforting DOS prompt. In the case of an actual 
emergency, you'd use your boot diskette just as you 
did when you tested it. If pressing [Ctrl] [Alt] [Delete] 
doesn't reboot the computer, turn off the PC, wait about 
10 seconds, then turn it back on. (This process is known 
as a cold boot.) If the PC still won't boot, it probably has 
a very fundamental problem, such as a flaw in its chips 
or power supply. You might try booting from another 
boot diskette, but you'll probably have to call in an 
expert for service. 

In the majority of cases, however, you will be able 
to boot your computer. Then, the challenge is finding 
out what caused the problem. Since the PC boots from 
the A: drive, but not from the C: drive, you know that 
the source of the problem must be on your hard disk. 
Let's look at a few common causes of boot failure. 

Enore in the CONFIG.SYS file 

As we've noted in previous articles, you should keep 
a boot diskette available whenever you edit your 
CONFIG.SYS or AUTOEXEC.BAT file. Because your 
system automatically carries out the instructions in 
these two files whenever it boots, an error in these files 
can sometimes prevent your system from booting. If 
you've recently changed either of these files and your 
PC won't boot, you'll definitely need to begin trouble¬ 
shooting that file. 

The CONFIG.SYS file is much more likely to cause 
booting problems than the AUTOEXEC.BAT file. The 
CONFIG.SYS file is potentially troublesome because 
some configuration commands communicate directly 
with hardware devices. In general, the DEVICE 
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statements that install HIMEM.SYS and EMM386.EXE 
are most likely to cause booting problems. (If you install 
other device drivers with an incorrect command, the 
CONFIG.SYS file will usually just display an Error in 
CONFIG.SYS line x message, where x is the number of 
the hne. You also may see the words Bad or missing, 
followed by the path and name of the file. Although your 
system will boot anyway, the device causing the error 
won't work.) 

As long as you're able to boot from the A: drive, 
problems caused by the CONFIG.SYS or problems 
stemming from the AUTOEXEC.BAT file are easy to 
remedy. Once you have a DOS prompt, you can change 
to the C:\DOS directory and use the DOS 5 Editor to edit 
the file you suspect is causing the problem. For example, 
to edit the CONFIG.SYS file, you issue the following 
command: 

C:\D0S>edit c:\config.sys 

If you've recently changed the CONFIG.SYS file, a good 
strategy is to place the REM command and a space at the 
begiiming of the line you've most recently changed. (The 
REM command "remarks out" the line, telling DOS to 
ignore it.) Be sure to save the file before you exit to DOS. 
Next, remove the boot diskette from the A: drive and 
press ICtrl] I Alt] [Delete] to reboot the computer. If you've 
remarked out the offending hne, you should be able to 
see the usual DOS prompt. 

If your PC still won't boot from the C: drive, it's back 
to the drawing board. You can continue remarking out 
lines and rebooting. Before re-editing the CONFIG.SYS 
file, however, you might want to try this simple test. 

Issue the foUowing command to temporarily rename 
your CONHG.SYSfile: 

A>ren c:\config.sys.c:\config.xxx 

(We've assumed that you've booted off a diskette that 
doesn't contain a PROMPT command, so we've shown 
the default A> prompt.) Then, remove the boot diskette 
and press [Ctrl][Alt][Delete]. If the PC displays a DOS 
prompt, you'll have narrowed the problem to the 
CONFIG.SYS file. Then, you can rename your 
CONFIG.XXX file CONFIG.SYS and try editing other 
lines in the file. 

On the other hand, if the PC stiU won't boot, you'll 
know to look for other problems. However, before you 
continue, rename the CONHG.XXX file CONHG.SYS. 

COMMAND.COM woes 

If you haven't recently changed your CONFIG.SYS file, 
the next most likely cause of booting problems is the 
COMMAND.COM file. COMMAND.COM contains the 
instructions DOS uses to carry out internal commands. 


(As you may know, the instructions for external 
commands are contained in the COM and EXE files in 
your DOS directory. That's why you can issue the DIR 
command even though there's no DIR.COM file in your 
DOS directory.) 

COMMAND.COM problems are usually easy to 
diagnose. When you try to boot your PC, DOS will 
present the message Bad or missing Command Interpreter. 
DOS will display this message after any messages 
generated by your CONFIG.SYS file. 

The solution is simple: Copy the COMMAND.COM 
file from the boot diskette to the root directory of your C: 
drive. You can do this with the following command: 

A>copy a:\command.com c:\ 

Although the solution is easy, it's important to 
find out why the COMMAND.COM file was bad or 
missing. If you inadvertently deleted the file from your 
disk, you don't need to worry. If not, try running 
CHKDSK to see if you have any bad clusters on your 
C: drive. Bad clusters on the C: drive probably indicate 
that the COMMAND.COM file was damaged. If you 
rule out deletion and a damaged file, your system may 
have a computer virus. 

Viruses 

New computer viruses come along every month, so it's 
nearly impossible for us to tell you what symptoms one 
might cause on your PC. If you suspect your PC has a 
virus, it's best to leave the PC alone until you're able to 
run an anti-virus program. Here are a few widely known 
anti-virus programs: 

• Central Point Software ($129) 

Central Point Anti-Virus 1.4 

15220 N.W. Greenbrier Parkway, Suite 200 
Beaverton, Oregon 97006 
(800) 445-4038 

• Fifth Generation Software 
Untouchable 1.1 ($99) 

10049 N. Reiger Road 
Baton Rouge, Louisiana 70809 
(504) 291-7221 

• Norton Anti-Virus 2.0 ($99) 

Symantec Corporation 
10201 Torre Avenue 
Cupertino, California 95014 
(800) 441-7234 

• Clean-Up ($35), Viruscan ($25), and 
VShield ($25) (a shareware series) 
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McAfee Associates 
1900 Wyatte Drive, Suite 8 
Santa Clara, California 95054 
(408) 988-3832 


Of course, this is by no means an exhaustive list of 
effective anti-virus programs. Also, note that many 
utihties packages, including Central Point's PC Tools 
and Symantec's Norton Utilities, include anti-virus 
programs. 


Note 

If you have an old EX3S 3.x or 4.x boot diskette, we 
recommend that you create a new one for DOS 5. There 
are two important reasons to upgrade your boot diskettes. 
First, you'll need the current version of DOS so you can 
use the external commands stored on your system's hard 
drive. Second, DOS 3.x can't recognize the larger parti¬ 
tions supported by DOS 5. If you have a partition larger 
than 32 Mb, you won't be able to use a boot diskette 
created with the older version of DOS. 1 


DOS BASICS 


Getting to know DOS' clock 


As you probably know, your computer has a 
/ \ system clock that keeps track of the current date 
JL JL and time. When the clock strikes midnight, the 
system clock advances to the next day and, if necessary, 
to the next month and year. Fortunately, the system 
clock is smart enough to remember how many days are 
in each month and which years are leap years. 

Each time you create or modify a file, DOS pulls the 
current date and time from your computer's system 
clock and time-stamps that file. When you use the DIR 
command to see a directory listing of the current drive, 
you'll see the date and time each file was last modified, 
as shown in Figure A. For instance, the first file listed in 
Figure A, AUTOEXEC.BAT, was last modified on 9-18- 
92 at 3:39 PM. 


and time associated with a directory indicates when you 
originally created that directory. In the ease of the 
C:\EXCEL and C:\WORD directories, you can see the 
date you installed the programs. 

The date and time information associated with your 
files and directories comes in handy in a variety of situa¬ 
tions. For instance, if you want to delete the unnecessary 
data files on a particular disk, you can use the date and 
time information to determine quickly which files haven't 
been modified for a while. Or, if you forget the name of a 
file you were working with earlier that day, you can scan 
the directory listing for the files that are stamped with 
the current date. 

Setting the date and time 


Figure A 


C:\>dir 


Volume in 

drive C has no label 



Directory 

of C:\ 




AUTOEXEC 

BAT 

260 

9-18-92 

3:39p 

AUTOEXEC 

OLD 

216 

8-12-92 

11:05a 

CONFIG 

SYS 

108 

6-04-92 

2:12p 

COMMAND 

COM 

25276 

12-03-87 

6:45p 

EXCEL 


<DIR> 

11-19-91 

10:27a 

WORD 


<DIR> 

4-02-91 

2:47p 


DOS uses your system clock to time-stamp files and directories. 

If you copy a file from a diskette, the file will keep its 
original time stamp. For example, the COMMAND.COM 
file shown in Figure A was created on 12-03-87, although 
we copied it to our hard drive much later when we 
installed DOS 3.3. 

As you can see, DOS also associates a date and time 
with the directories on your drive. Of course, the date 


Because DOS uses your computer's system clock to 
perform a variety of important functions, like time- 
stamping new files and directories, you'll want to make 
sure that you keep your system clock updated. Fortu¬ 
nately, the system clock in most computers, including 
nearly all 286- and 386-based machines, runs all the time. 
When you turn off the computer, a small battery inside 
the computer powers the system clock, keeping it 
updated until you turn on the computer again. 

Many older computers, however, including the IBM 
PC and PC-XT, are not equipped with a battery. If your 
computer falls into this category, shutting it off will reset 
its system clock to midnight, January 1,1980. When you 
turn the computer back on, it will probably prompt you 
for the current date and time. 

Even if your system clock is powered by a battery, 
you'll occasionally need to update your date and/or 
time. For instance, when daylight savings ends or begins, 
you'll want to adjust your system clock accordingly, if 
necessary. Fortunately, DOS makes it easy to update 
your system's current date and time. 

To specify the current date, just enter the command 

C: \>date 
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Immediately, DOS will display the current date and 
prompt you for the new date: 

Current date is Tue 12-01-92 
Enter new date (mm-dd-yy): 

At this point, you can change the current date by typing 
a new date in mm-dd-yy form. For instance, to change 
the current date to December 15,1992, type 12-15-92. If 
you want to leave the current date as is, you can simply 
press [Enter] to return to the DOS prompt. 

As you might guess, you can change the current 
time by issuing the command 

C: \>time 

Once you've entered tliis command, you'll see a prompt 
like this: 

Current time is 12:38:43.91 
Enter new time: 

Now, suppose you need to set your clock back an hour 
for the fall time change. You can do this by entering 11:38 


and pressing [Enter]: 

Current time is 12:38:43.91 
Enter new time: 11:38 

Of course, if you issue the TIME command and find that 
your system already has the correct time, leave the Enter 
nezv time prompt blank and press [Enter]. 

Note that you don't need to supply all the detail you 
see in the time prompt—you can just supply the hour 
and minutes, or just the hour. Eor example, to specify 
9:00 AM, you don't need to enter 9:00:00.00 —you can 
just enter 9:00 or even 9. 

Entering afternoon and evening times is easier with 
DOS 5 than it was with previous versions of DOS. You 
no longer have to use the 24-hour format. Instead, you 
can enter the abbreviation a for AM and p for PM. For 
example, if you want to set the time as 1:32 PM, you can 
enter l:32p. (If you're used to the 24-hour format, you 
can enter 13:32.) Perhaps the strangest case of all is 
setting your clock for midnight—to do this, you simply 
enter 0. i 


LETTERS 


A better way to end the S AVER.B AS program 


I enjoyed your September 1992 issue, particularly the 
article on Microsoft QBasic. However, the screen¬ 
saver program, SAVER.BAS, lacked one key feature: It 
offered no way to exit the program and return to DOS 
without going through the QBasic Editor screen. 

You can solve this problem simply by adding the 
QBasic SYSTEM command to the end of the SAVER.BAS 
program. 

Paul P. Smilgin 
Windermere, Florida 

Figure A 

' SAVER.BAS—A screen saver written in MS-DOS QBasic. 
RANDOMIZE TIMER 


Thanks for the excellent suggestion. If you'd like to 
update your version of SAVER.BAS, simply use the 
DOS 5 Editor or a word processor that allows you to 
save an ASCII, or text-only, file. Then, move to the end 
of the SAVER.BAS file and type system on a new line. 
Figure A shows the improved version of SAVER.BAS. 
The new SYSTEM command is in color. 

When you press a key to stop SAVER.BAS, DOS 
won't automatically clear the screen. You can further 
enhance SAVER.BAS by creating a batch file to run 
QBasic and SAVER.BAS, and then clear the 
screen. This three-line batch file, SAVER.BAT, 
is shown in Figure B. 

After you've created SAVER.BAT, you can 
run the screen saver by typing saver and pressing 
[Enter]. When you're ready to continue working 
with DOS, simply press a key. SAVER.BAS will 
exit to the DOS environment, which will still be 
running SAVER.BAT. Therefore, DOS will execute 
the CLS command at the end of SAVER.BAT. 

Figure B 

©echo off 

qbasic /run saver.bas 
els 


seed random number generator 


DO 

CLS 

randomColor% = INT(RND ♦ 15) + 1 
row% = INTIRND * 25) + 1 
column^ = INT(RND ♦ 72) + 1 
COLOR randomColor% 

LOCATE row%, column% 

PRINT TIMES; 

SLEEP 1 

LOOP WHILE INKEYS =.loop until 

SYSTEM 


begin loop 
clear screen 
get random color 
get random row 
get random column 
change color 
place cursor 
display system time 
pause 1 second 
a key is pressed 
return to DOS 


■ ■ SA VER.BA T will run your screen saver and then clear the 

SAVER.BAS Is a screen-saver program that can extend the life of your monitor. screen when you want to return to work. 
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Some Zenith PCs may not have 
bootable A: drives 

I created an emergency system diskette as Van 
Wolverton described in the article "'Protecting Your 
Data and Equipment from Disaster/' which appeared in 
the July 1992 issue of Inside DOS. After editing my 
CONFIG.SYS file, I was unable to boot from the C: drive 
of my Zenith 386 computer. I tried booting from the A: 
drive using my emergency system diskette, but to no 
avail. I also tried using another boot diskette from a 
colleague's PC, and was still unable to boot up. Can you 
offer any suggestions? 

David A. Schedler 
Richmond, Virginia 

According to Microsoft, MS-DOS 5.0 can boot only from 
the A: or C: drive. However, some systems are not con¬ 
figured with a bootable A: drive. Evidently, this occurs 
with a number of Zenith PCs, so Microsoft has published 
a technical note explaining a solution to the problem. 

The solution is to access your system's setup pro¬ 
gram and make the floppy disk bootable. The setup 
program resides on a chip inside your computer, so 
you don't need to load DOS before you can change the 
settings. Immediately after rebooting or turning on your 
PC, press [Ctrl][Alt][Insert]. This key combination will 
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allow you to access the setup program. Then, enter Bf 0 
(that's a zero) as a bootable drive. (By the way, your 
system's C: drive is known as BWO. The W stands for 
Winchester, an old name for a hard disk drive. The F, of 
course, stands for floppy.) 

Although this configuration is rather rare, we'd 
like to remind all DOS users to test your boot diskettes 
before filing them away. In the article "Boot Diskette: a 
Review and a Warning," which begins on page 8, we 
review the basics of creating a boot diskette and provide 
a few troubleshooting tips. 3 


CORRECTION 

Use ? when renaming a 
filename containing a space 

I n November, we published a technique for 
renaming filenames containing a space. You 
might need this technique because DOS won't 
recognize filenames containing a space even though 
some programs let you include spaces in filenames. 
Unfortunately, the workaround we published will 
sometimes generate the following error message: 

Duplicate file name or file name not found 

This error occurs because DOS will ignore the 
remaining portion of the root name of a file when 
you include the wildcard. In our example in the 
November issue, we showed the command ren 
my*40 my_40. But this command would generate the 
Duplicate file name error if you have other filenames 
begiiming with my in the same directory. (DOS will 
rename the first file it finds before generating the 
error message.) 

Fortunately, the problem is easily remedied by 
using the ? wildcard specification instead of the 
wildcard. The ? wildcard tells DOS to substitute exact¬ 
ly one character for the ? symbol. So, the correct form 
of the command shown in the November issue is 

C:\>ren my?40 my_40 

This form of the command will work even if you 
have other filenames beginning with my. We apolo¬ 
gize for any inconvenience this may have caused you. 
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